Amelioration of light-induced retinal degeneration by a calcium overload blocker. Flunarizine.
Although free radical formation and lipid peroxidation have been implicated in photoreceptor degeneration following continuous light exposure, recent evidence led us to hypothesize that excessive stimulation of the photoreceptor cells in prolonged light exposure may cause intracellular calcium overload and consequent photoreceptor cell injury. To test this hypothesis, we studied the effects of flunarizine hydrochloride, a calcium overload blocker that inhibits the inositol 1,4,5-triphosphate-induced release of intracellular stores of calcium, in an established rat model of light-induced retinal degeneration. Light and electron microscopic examination of the flunarizine-treated retinas revealed remarkable preservation of the retinal pigment epithelium, rod inner and outer segments, nuclei, and synapses of the photoreceptor cells at all phases of the recovery period. This observation was further supported by morphometric evaluation of the outer nuclear layer thickness, which revealed a greater preservation of the photoreceptor nuclei in the drug-treated animals at 6 and 14 days after exposure. In addition, the rhodopsin levels in the flunarizine-treated retinas were also significantly higher than in the controls in all phases of recovery. The ability of flunarizine to ameliorate light-induced retinal degeneration in the rat supports our hypothesis that elevated intracellular calcium may indeed play a role in light-induced photoreceptor degeneration.